SPECIFICATION 

To All Whom It May Concern: 

Be It Known That We, Isidore I. Lamke, Robert D. Plummer, Michael E. Dinan, Eugene P. 
Reinhold, John Figura, Matt Narzinski, Ron Smith, JefF Bohn and Mike Nikrant, whose post office 
addresses respectively are 415 Cedar Street, Washington, Missouri 63090-2404, 2507 Tamarack 
Lane, Union, Missouri 63084, 1346 Bald Hill Road, Leslie, Missouri 63056, and 2941 Barrett 
Station Road, Kirkwood, Missouri 63122, 288 Boone Country Lane, Defiance, Missouri 63341, 
4130 Malus Drive, St. Louis, Missouri 63125, 624 Woodland Court, Troy, Illinois 62294, 3990 
Providence Drive, St. Peters, Missouri 63304 and 9611 Lakeford Lane, St. Louis, Missouri 63123 
and have invented certain new and useful improvements in 

FOUR CHANNEL LIGHT SYSTEM FOR VEHICLES 
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CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is a divisional application of U.S. Patent Application Serial No. 
09/905003, filed July 13, 2001, which claims priority of U.S. Provisional Patent Application 
Serial No. 60/218,106, filed July 13, 2000. The contents of both applications are expressly 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

This invention relates to towing applications, and more particularly, to a novel method 
and structure for relaying braking information from a first vehicle to a second vehicle. While the 
invention is described with particular reference to its towing application, those skilled in the art 
will recognize the wider applicability of the inventive principles disclosed hereinafter. 

There are a number of patents and designs for devices intended to be employed when one 
vehicle is being towed by another. In general, these designs, in addition to attempting to provide 
braking for a trailer, for example, also require electrical interconnection between the first or 
towing vehicle and the second or towed vehicle in order to relay lighting indications to someone 
following the two vehicles. Although it is possible to engage or connect the electrical system of 
the first vehicle with that of the second, those interconnections often are inconvenient to 
accomplish easily, and the interconnection, when not in use, can be damaged inadvertently. In 
addition, it is difficult to maintain interconnections when a single trailer or towed vehicle is 
being used with any one of a mukiplicity of towing vehicles. 

Our invention overcomes the deficiencies of the prior art by providing wireless 
transmission, in the embodiment illustrated, of the lighting condition of the first vehicle for 
repUcation by the second vehicle. RepUcation may be obtained through the second vehicles 
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lighting system per se, or through an independent lighting bar or light system which may be 
easily attached to the second vehicle without reference to the lighting system of the second 
vehicle. The system is a microcontroller based design, which enables data to be transmitted 
between the vehicles rehably and effectively. The system preferably is in two designs. In the 
preferred design, the device has four channels of communication, which enables at least four 
information channels to be transmitted between the two vehicles. In the towing situation, these 
signals are indications for a right turn, a left turn, a taillight off or taillight on condition and a 
brake signal, which can be replicated by the towed vehicle without other interconnection 
between the two vehicles, A single channel system also is provided. In the single channel 
system, an indication that the trailers brake lights are operating, is signaled back to the first 
vehicle. 

Because this system is wireless, we have included a learning algorithm which enables a 
transmitter/receiver of the second vehicle to learn or accept only a proper code from a single 
transmitter of the towing vehicle. This eliminates the possibility that a towed vehicle will 
receive spurious signals from another transmitter during operational use. 

The system is relatively simple to maintain and easy to install, in its application and use. 
BRIEF SUMMARY OF THE INVENTION 

One of the objects of this invention is to provide a hghting system useful between first 
and second vehicles which replicates the light condition of the first vehicle at the second vehicle. 

Another object of this invention is to provide a lighting system which may be easily 
transferred between both towing and towed vehicles in applicational use. 

Yet another object of this invention is to provide a four channel wireless communication 
system between a first and second vehicle. 
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Another object of this invention is to provide a wireless system which enables a second 
vehicle to learn to accept signals only from a predetermined first vehicle. 

Other objects of this invention will be apparent to those skilled in the art in light of the 
following description and accompanying drawings. 

In accordance with this invention, generally stated, a system and method for wireless 
replicating the Ughting system between two vehicles is provided. The system includes at least a 
transmitter in a first vehicle and a receiver in a second vehicle. The transmitter is 
microprocessor controlled to digitize a signal representing a first light condition of the first 
vehicle, and transmits that signal to a second vehicle. At the second vehicle, the light condition 
is decoded and a signal is developed to replicate the signal of the first vehicle. The preferred 
embodiment includes four separate channels or data path permitting replication of four signal 
conditions. The receiver of the second vehicle also is trainable to recognize a specific first 
vehicle transmitter, and, if desired, retrainable to recognize another transmitter. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

The objects of the invention are achieved as set forth in the illustrative embodiments 
shown in the drawings which form a part of the specification. 

Figure 1 is a view in side elevation of a first and second vehicle employing our new 

design; 

Figure 2 is block diagrammatic view of the system employed with the towing or lead 
vehicle for our design; 

Figure 3 is a block diagrammatic view of the system employed with the second or towed 
vehicle for our design; and 

Figure 3 a is a view in side elevation of a light bar employed with our design. 
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Corresponding reference characters indicate corresponding parts throughout the. several 
views of the drawings. 

DETAILED DESCRIPTION OF INVENTION 

The following detailed description illustrates the invention by way of example and not by 
way of limitation. This description will clearly enable one skilled in the art to make and use the 
invention, and describes several embodiments, adaptations, variations, akematives and uses of 
the invention, including what we presently believe is the best mode of carrying out the invention. 
As various changes could be made in the above constructions without departing from the scope 
of the invention, it is intended that all matter contained in the above description or shown in the 
accompanying drawings shall be interpreted as illustrative and not in a hmiting sense. 

Referring now to Figure 1, reference numeral 1 indicates one illustrative application for 
our invention. As shown in Figure 1, a first or lead vehicle 2 has a second or towed vehicle 3 
associated with it in a conventional sense. The lead vehicle 2 has a light system 4 associated 
with it. The towed vehicle 3 also has a corresponding light system 5 associated with it. In the 
alternative, a light bar 5a may be associated with the second vehicle 3. 

As shown in Figure 2, the light system 4 of the lead vehicle 2 has an electrical system 6 
associated with it, which in the embodiment illustrated, provides right turn, left turn, taillight and 
brake information to a lead vehicle unit 7. Each of the signals indicated represent a channel of 
information, and, as described in greater detail hereinafter, the lead vehicle unit 7 is capable of 
processing the individual data channels for transmission to the second or towed vehicle 3. 

The individual channel information from the electrical system 6 is received at the unit 7 
along a signal interface 8. The signal interface 8 is designed to accept the channels 9, 10, 11 and 
12, corresponding to the individual signals obtainable from the electrical system 6. The signal 
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interface 7 has an output side 13 from which the four channel information is transmitted to a 
voltage level conversion system 14. The output side 13 also is fed to a power conditioning 
system 15, which provides power both to a microcontroller 16 and to a transmitter/receiver 20. 
The voltage level system 14 has an output side 18 operatively connected to the microcontroller 
16. 

The microcontroller 16 includes algorithm designed to convert the analog input from the 
individual channels 9-12 into digitized signals which are provided at an output side 19 of the 
microcontroller 16 to a transmitter/receiver 20. The transmitter 20 has an antenna 21 associated 
with it. The transmitter 20 transmits the information provided by the microcontroller 16 through 
the antenna 21. As will be appreciated by those skilled in the art, the notation 
"transmitter/receiver" merely indicates a device which may function either as a transmitter or as 
a receiver. Likewise, the term antenna is meant to include any of a variety of devices. 

The transmitter 20 preferably operates at 916.5 megahertz. The inputs of the channels 9- 
12, in the embodiment illustrated, are for the right turn indicator, the left turn indicator, the brake 
indicator and the taillight indicator. As will be appreciated by those skilled in the art, other 
signals may be processed by and/or with our invention. 

The second vehicle 3 has a unit 27, which, as shown in the block diagrams, is similar to 
the unit 7. In particular, an antenna 28 receives signal information from the antenna 21 and 
provides an input to a transmitter/receiver 29. The transmitter/receiver 29 feeds that signal 
information to a microcontroller 30 which accepts the digitized signals, and reformats the signal 
into a command signal at an output side 3 1 of the microcontroller 30. The signal forms an input 
to the voltage level conversion unit 34. The unit 27 also includes a power conditioning system 
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35 which is operatively connected to the transmitter/receiver 29 and to the microcontroller 30, 
and to the output side of the voltage level converter 34. 

Normally, the second vehicle 3 does not include a dependent power source, and 
consequently, a power source 40 is shown as operatively connected to the power conditioning 
unit 35. The power source 40 may, and preferably does, comprise a conventional 12 volt battery. 
The voltage level converter unit 34 transmits the signal from the microcontroller 30 to a signal 
interface 48. The signal interface 48 has an output side 49 operatively connected to the light 
system 5 of the vehicle 3. As indicated above, in the akernative, the output 49 of the unit 48 may 
form an input to a light bar 5 a. 

The command input generated at the lead vehicle 3 by the electrical system 6 is encoded 
into digital bits by the unit 7, and sent to the unit 27 via the antennas, 21, 28. The unit 27 then 
decodes the command signal and outputs the command to the appropriate channel via the 
microcontroller 30. Each channel represents an indicator, and the unit 27 has full command to 
illuminate or extinguish the indicator as commanded by the signal received. 

As indicated above, each of the units 20 and 27 has the ability to be identified by a 
unique identification number. Each of the receiver units also has the ability to learn a specific 
transmitter when placed in the appropriate mode of operation. 

In the akernative, it is possible to use the system described above for other purposes. For 
example, the system may be used as a single channel device merely to indicate to the first vehicle 
a particular condition of a second vehicle. Thus, the system may be used to indicate that the 
brake lights, for example, the second vehicle 3 are operating properly by utilizing the transmitter 
27 to transmit that information back to the vehicle 2. 
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The system of our invention can be used in any towing application where indicators are 
required. This can include towing a second vehicle as done in the RV industry or in the typical 
road side emergency, where a tow truck or the like is required to tow a disabled vehicle. Other 
applications include conventional trailer towing or slow vehicle applications, such as towing 
agricultural equipment between farm fields, for example. 

In concise terms, our invention can be used in conjunction with a battery source to 
provide vehicle lighting on any towed vehicle utilizing the existing lighting system, or by adding 
a secondary light bar to the second vehicle. 

Numerous variations, will be apparent to those skilled in the art in light of the following 
description and accompanying drawings. Merely by way of example, the light bar design may 
vary in other embodiments of the invention. While specific electrical inputs from a first vehicle 
for repUcation of second vehicle are described, other signals may be transmitted between two 
vehicles. For example, although lighting conditions for replication were discussed, actual brake 
application between the first and second vehicles may be employed in other embodiments of this 
invention. These variations are merely illustrative. 
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